Sporadic outbreaks of diarrhoea in children in the Vhembe rural areas could be an indication of contamination in drinking water sources. In areas where improved water sources are used, not all rural households experience the benefits of these improved water sources. Water samples were collected from boreholes in three wards in the Vhembe District to determine microbiological risks over a 5-month period. A Water Point Mapping tool was used to indicate the borehole distribution.
INTRODUCTION
Poor water quality is known to be a major cause of disease outbreaks and impact on health (Hunter et al. ; Galadima et al. ) . The Joint Monitoring Programme (JMP) estimated that 1.8 million people globally use a source of drinking water that is faecally contaminated (WHO/ UNICEF ). It further indicated that 1.1 billion people drink water that is at least of 'moderate' risk (>10 cfu/ 100 ml Escherichia coli). Data from national randomized studies suggest that 10% of improved drinking water sources may be 'high' risk containing at least 100 CFU/100 ml sample (WHO/UNICEF ). In South Africa, contamination of improved water sources is usually a result of poor operation and maintenance that cause frequent failures and contamination (Rietveldt et al. ) . Consequently, this causes concerns about the safety of improved sources used in communities especially in rural areas where Municipalities are failing to maintain good water quality performance Therefore, it is recommended to use available water guidelines to assess the compliance for both physical and microbiological parameters to avert outbreaks of waterborne diseases. Despite risk assessment of drinking water that are performed every year, rural Municipalities including the Vhembe district are still lagging behind in terms of providing rural communities with safe water (DWS ). This study aimed to determine the safety of drinking water from boreholes in rural areas by assessing the microbiological and physical quality of the functional borehole water sources as an indispensable step to assess the health risks faced by the communities.
METHOD Study site
The study was conducted in the Thulamela local Municipality [Wards 15, 18 and 19] water that is used in the three study wards in the Thulamela Local Municipality is pumped by electrical-, diesel-, handand wind-powered mono pumps.
Questionnaire survey
A questionnaire (Figure 2 ) was completed for each of the 125 borehole water points that were visited in the whole study area and documented a range of characteristics which included: type of water point and pump; whether 
Physical quality assessment
A HM-digital meter, COM-100 (HM Digital, Culver City, CA, USA) was used to measure pH, electrical conductivity (EC) and temperature on-site.
Water quality assessment
Water samples were collected from all the functional boreholes using 500 ml sterile sampling bottles. The samples were stored in cooler boxes with ice packs and transported to the laboratory within 6 hours. Total coliforms and E. coli
were analyzed using the Colilert-18 method (IDEXX ). 
RESULTS
From 125 boreholes identified in the area, only 12 boreholes were found to be functional (10%). Seven (58%) of the 12 boreholes were positive for total coliform counts and four (33%) were positive for E. coli counts. Table 2 indicates that 58% of water samples were without health risks (0 count/100 ml for both total coliforms and E. coli), 17%
were of low risk (<10 count/100 ml for total coliforms and 1 count/10-0 ml for E. coli) and 25% could cause risk of infection (>100 counts/100 ml for total coliforms and >10 counts/100 ml for E. coli). Measurements of pH and 
DISCUSSION
Rural and low-economic communities are known to use water of poor water quality and this is recognized internationally as an issue of critical concern to public health There was no progress of any maintenance at the time of this survey during 2014. The principal public health concern is the use of vulnerable groundwater aquifers without water purification or disinfection measures for drinking purposes.
The deficiencies in a multi-barrier approach in vulnerable drinking water supplies increase the risk of drinking contaminated water (Cool et al. ) .
The presence of Atypical Enteropathogenic E. coli (aEPEC) and Enterotoxigenic E. coli (ETEC) in borehole water used in Dididi is a major concern because of their ability to cause acute infections (Kaper ) . In a study conducted in Libya using molecular identification, E. coli isolates cultured from 243 diarrhoeal stool samples obtained from children and 50 water samples showed 1.2% of the diarrhoeal cases were identified as EPEC, 3.3% were ETEC but EHEC was not detected (Ali et al. ) . In a similar study, Varga and co-workers in Tanzania reported that diarrheagenic E. coli (35.7%) was the most isolated enteropathogens and was predominated by Enteroaggregative E. coli (EAEC), ETEC (9.3%) and EPEC (5.3%) (Varga et al. ) . The contamination of the borehole water in
Dididi is most probably a result of a swampy area observed around the borehole. A broken distribution water pipe conveyed water to the reservoir could be the main cause of contamination. Stagnant water accumulated next to the borehole was a drinking source for community livestock (Figure 3 ). Animal faeces were also observed and might be the source of pathogenic E. coli strains (Table 3) and Enterotoxigenic E. coli cause diarrhoea in humans (Nguyen et al. ) . Enterotoxigenic E. coli (ETEC) is the Table 3 harboured genes for the non-pathogenic strain of the commensal E. coli. Apparently, the presence of these strains still raises a concern of acute infection that could affect the water consumers. The results of this study indicate that even though boreholes are viewed as improved drinking water sources and expected to provide safe drinking water, some of the boreholes had very poor microbiological quality. Pathogenic bacteria, viruses and other substances from excreta in pit latrines can move through the sub-surface soils and contaminate groundwater (Onda et al. ) . Borehole water in areas with high rainfall and shallow water tables is more vulnerable to contamination from pit latrines (Nguyen et al. ) . Groundwater vulnerability is also high in fractured rock and other high permeability environments, such as 
CONCLUSION
Vulnerability of borehole water to contamination is a serious concern in public health risks. This study shows that safety of borehole water in rural areas cannot be guaranteed and is subject to the condition of the infrastructure (pump and distribution system) provided and the site of the borehole. Sustainability and regular monitoring of borehole water is essential to prevent potential public health problems that could result in communicable disease outbreaks. There is a need to provide safe drinking water to rural communities that rely on borehole water for drinking purposes. It is therefore recommended that appropriate measures should be taken to save communities from the burden of outbreaks of diarrhoea. In addition, a maintenance plan to make sure that all boreholes remain functional is essential in good service delivery and should be part of the contingency plans of the Municipalities.
